Cyclooxygenase-inhibition enhances the effects of rSP-C surfactant therapy in a rat lavage model of acute respiratory distress syndrome (ARDS).
The effects of additional i.v. therapy with a cyclooxygenase-inhibitor Eltenac to a recombinant surfactant protein C (rSP-C) based surfactant were investigated in a rat lung lavage model of acute lung injury. Treatment was done at 60 min after the induction of acute lung injury by lavage. The influence of the different treatments were tested with regard to improving oxygenation, histopathological changes (hyaline membrane formation and alveolar influx of neutrophil leukocytes). These effects were further compared to a fixed combination of Eltenac with rSP-C surfactant which was administered intratracheally (i.tr.), 60 min after lavage. To prove that fibrinogen is involved in the formation of hyaline membranes in this animal model confocal microscopy was applied. Furthermore, for selected cases the influence of Eltenac or rSP-C surfactant on fibrinogen leakage was investigated by using confocal microscopy. Results of additional i.v. therapy exhibited an improved oxygenation with rSP-C surfactant, while a high dose of Eltenacalone did not influence oxygenation as compared to untreated controls. Addition of Eltenac lead to improved oxygenation using the low dose of rSP-C surfactant. The rSP-C surfactant prevented further hyaline membrane formation. Furthemore, addition of Eltenac to the low dose of rSP-C surfactant lead to improved hyaline membrane formation at a dose of 100 micromol/kg b.w. Results of combined i.tr. therapy confirmed the results of the additional therapy. Again, rSP-C surfactant improved oxygenation and further hyaline membrane formation, while even the high dose of i.tr. administered Eltenacalone only prevented further hyaline membrane formation. Using the low dose of rSP-C surfactant, combined treatment with Eltenac showed additional effects on oxygenation and inhibition of hyaline membrane formation. The maximum therapeutic effect of combined treatment was achieved at 0.3 mg Eltenac per kg b.w. which is equivalent to approximately 1 micromol. The inflammatory cell infiltration into the lung was not influenced by any of the therapeutic approaches. Confocal microscopy gave evidence that fibrinogen is involved in hyaline membrane formation in this animal model. Furthermore, as was shown by the explorative investigations with confocal microscopy, addition of the cyclooxygenase-inhibitor decreases the diffuse interstitial leakage of fibrinogen into the lung while surfactant monotherapy did not exhibit any influence on the fibrinogen influx into the alveoli. Confocal microscopy may be an effective method to investigate the connection between fibrinogen leakage and hyaline membrane formation. Effects of additional or combined treatment were superior when compared to each treatment alone leading to the conclusion that a rSP-C surfactant containing a cyclooxygenase-inhibitor, acts synergistically in this animal model of acute lung injury. Lower doses of Eltenac could be used to reach similar effects on oxygenation and prevention of hyaline membrane after combined i.tr. treatment than after additional i.v. treatment together with surfactant. This leads to the conclusion that a fixed combination of rSP-C surfactant and a cyclooxygenase-inhibitor may be an effective treatment. Further testing may be warranted to prove whether this is a promising treatment for patients with acute lung injury.